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ie INTRODUCTION 


Purpose 


The purpose of this study is to evaluate the installation, performance, 
and economics of the proprietary Fluorocabron, "Uni-Ton self-aligning, 
laterally restrained bridge bearing. 


Description 


The Uni-Ton bridge bearing is manufactured by Fluorocarbon, Inc., Pine 
Brook, New Jersey. The bearing accommodates structural bearing (vertical) 
load and rotation through the use of a confined elastomer. Longitudinal 
movement is taken by the sliding of polished stainless steel on polytetra- 
fluorethylene (PTFE) sheet. Laterial restraint and self-alignment are pro- 
vided by a "keyway" at the sliding surface. Appendix A contains the manu- 
facturer's schematic drawing and technical data for the bearing. 


Unlike conventional "pot" type guided expansion bearings, precision 
alignment is not required with the Uni-Ton bearing. The keyway-restraint 
system is designed to orient itself in the direction of stringer movement 
with the first expansion or contraction of the structure. This self-align- 
ing feature is particularly advantageous on curved structures where girder 
movement is difficult to predict accurately. 


lige. OL Le 


The Uni-Ton bearings were installed on Bridge No. 5, Ramp SM of the 
Cross-Westchester Expressway over the Saw Mill River Parkway. This work was 
performed in conjunction with: Contract No. D250066, PIN 8106.14, FA Proj. 
No. F261(105), Sprain Brook Parkway (C.W.E. to Bradhurst Avenue) OC 77-40. 


Bridge No. 5 is a two-span continuous curved structure (23° curve-250' 
radius). A total of six (6) Uni-Ton bearings (3 at each abutment) were in- 
stalled. 


This project also included the repair of low steel sliding bearings on 
five (5) additional structures. 


III. BACKGROUND 


The six structures on this project were originally constructed in 1979 
under Contract D95707. All bearings installed in the initial construction 
were low steel sliding type bearings. These bearings were designed with 
mating, machine finished steel-bronze alloy sliding plates to provide for 
longitudinal movement. With this type bearing the bronze plate must be 
greased to reduce friction between the sliding surfaces. 


The low-steel bearings installed under Contract D95707 conformed to the 
then current policy (Note 1) which provided for slotted holes in the masonry 
plate. These holes were then covered by a rectangular, fully-welded washer 
and bolted to the anchor bolts. Due to a misinterpretation of the specifi- 
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cations, the bronze-alloy plates were not greased. Shortly after installa- 
tion, friction between the ungreased sliding plates developed that was suffi- 
cient to cause movement of the masonry plate. This movement applied a force 
on the anchor bolts which caused them to snap. 


NOTE 1: The Department's present policy is to fill the slotted holes 
in the masonry plate with mortar, additionally, washers on 
anchor bolts are no longer welded in place. 


The anchor bolt failure occurred on all six structures and resulted in 
the bearings (and bridge) not being secured to the substructure. Addition- 
ally on Bridge No. 5, the low steel bearings proved to be ineffective in re- 
straining lateral (horizontal) movement in that the bridge had moved 3 inches 
laterally. This lateral movement was believed due to bearing misalignment. 


To correct these problems, Contract D250066 was let. Work on this con- 
tract consisted of the replacement of anchor bolts, repairs to the low steel 
bearings on five (5) of the structures, and the replacement of the low steel 
bearings with the Uni-Ton bearings on Bridge No. 5. 


IV. INSTALLATION OF UNI-TON BRIDGE BEARING 


Before installing the Uni-Ton bearings on Bridge No. 5, an attempt was 
made to jack the structure laterally to its original position. The desired 
movement could not be obtained using the prescribed jacking loads, and a de- 
cision was made to leave it “as is." 


A total of six (6) Uni-Ton bearings (3 at each abutment) of different 
load capacities were installed. The inside radius girder is supported by 100 
Kip bearings, the center girder by 125 Kip bearings and the girder on the out- 
side radius on 200 Kip bearings. (Figure 1). 
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200K 200K 
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Se Center Line of Pier 


Figure 1 - UNI-TON BEARING INSTALLATION (Not to Scale) 
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The installation proceeded smoothly with only minor problems. The 
bridge was jacked slightly, and the low steel bearings removed. The exist- 
ing anchor bolts were removed and their holes grouted over. New holes were 
drilled in the concrete pedestal and new bolts installed in the location 
necessary to accommodate the horizontal movement that -had occurred. The 
Uni-Ton bearings were then bolted into place and the slotted holes filled 
with grout. Although not required with the Uni-Ton bearing, alignment was 
‘recalculated and the top (upper) load plate was carefully positioned before 
being welded to the girder. 


During the drilling operation for the installation of new anchor bolts, 
several cracks developed from the new holes to the edge of the concrete on 
the west abutment, 200 Kip bearing pedestal. This problem was avoided on 
the remaining five pedestals by drilling at a slower speed and be keeping 
the hand held drill perpendicular. Another problem that developed was dam- 
age to one of the Uni-Ton bearing's sliding surfaces before installation. 
The bearing had been disassembled and left uncovered on the bridge abutment 
and was inadvertently showered with weld splatter during a cutting operation. 
The mirror finished stainless steel sliding plate had to be returned to the 
factory for replacement, causing a short delay in the completion of the pro- 
ect. 


V. COST ANALYSIS 


Table 1 compares the cost of the Uni-Ton laterally restricted bearings 
with the cost of another manufacturer's guided expansion type pot bearings. 
The prices are for the bearings only, delivered to Albany, NY, and do not in- 
clude installation charges. 


TABLE 1 - COST COMPARISION: UNI-TON AND POT BEARING 


Bearing Capacity Uni-Ton Pot Bearing 
100 Kip $479 $300 
125, BaD $566 $375 
200 Kip $825 $600 


Table 2 compares the cost on the Uni-Ton bearing, including installa- 
tion charges to the cost of restoring the low steel bearing on Contract 
D250066. Structural lifting operations on this project were an additional 
one-thousand dollars ($1000) for both bearing types. 
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TABLE 2 - CONTRACT COST COMPARISON 


Uni-Ton (including installation) 
(100K, 125K, or 200K Restoration of Low Steel Bearing 


$1200 ea. $700 ea. 


VI. PERFORMANCE EVALUATIONS: 


Yearly inspections of the Uni-Ton bearings will be made and their per- 
formance evaluated by comparison to that of conventional "pot" type bearings 
that have been installed on various structures throughout the state. Interim 
performance reports will be issued annually. 
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APPENDIX A 


MANUFACTURER'S DATA 


FLUOROCARBON UNI-TON BEARING SYSTEM 


This reprint ts authorized by The Fluorocarbon Company . 
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sic UNI-TON*® Bearing Systems 
Ji-TON Bearing Systems are the answer wherever rotational! movement. with or without lateral translation, must 


accommodated. 
ese unique low friction slide bearings are at work today in countless structural and special projects: Bridges. 
apid transit systems. pedestrian walkways, and highway overpasses. Petrochemicai applications. High rise 
buildings, airports. arid stadiums. 

Economical. dependabie. and maintenance-free. And as permanent as the structure they support. 
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The Free-to-Move UNI-TON 
System provides free rotation as 
well as horizontal movement in 
any direction. 


The Fixed UNI-TON System 
provides free rotation only. 
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Confined Elastomer 


Confined AASHTO 
neoprene exhibits 
hydrostatic principles and 
high joad capabilities while 
maintaining a constant 
elevation. The translational! 
shear exhibited in 
uncontined neoprene is 
eliminated insuring 
maximum working life. 
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Free Rotation 


The incompressible 
neoprene, under high 
pressure, becomes 
“liquefied’’ and creates an 
effectively buoyant piston, 
free to rotate on any axis. 
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Advaniages Of Using The New 
UNI-TON Bearing Systems 


Fixed, BS to-Move and eer ay, Laterally Restricted 
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sifenoer than A- 36 ana entinates Bathing 
maintenance, although A-36 is available 
upon request. 

2. All surfaces machined—no burnt or sharp 
edges to cut workers’ hands, more 
aestheticaliy pieasing. 

3. Cylinder and base plate machined from 
one piece of steel. This eliminates warpage 
due to weiding. maintains a greater degree 
of dimensional accuracy, and Is 
economically more feasible. 

4. Stainiess steel 's standard 14 gauge =& 
mirror finish for the smootnest possible 
interface 

5. The stainless steel is Heli-Arc stitch 
welded in piace. 

6. identification tags are permanently 
attached to the bearings showing job 
reference number and bearing part number. 
7. Ali center lines of bearings are 
permanently marked. 

8. The UNI-TON keyway restraining system 
simplifies instailation and snortens alignment 
time. To align the laterally restrained 
bearings the top plate is el to the 
desired direction rather than turning the: 
entire bearing assembly. On tne first 
movement this system alicns itself to the 
desired cirection of movement. (.e 

POS APM eeu Aen tO direct 
movement.) 

9, Fiuorogold (15) is 15% glass reinforced 
structural grade Teflon® which meets all 
AASHTO specifications covering filled TFE. 
10. The Fluorogold (15) is uniformly bonded 
ina press under conirolied temperature and 
pressure settings. The heat cured epoxy is 
specially mixed and prepared to develop the 
strongest bond known !n the industry. 

11. The single ring sealing system within the 
cylinder nas eee subjected to exiensive 
iaboratory tests under design conditions, 
and sausfied our standards of perforrnance. 


* Teflon is a registerec trademark of the DuPont Corp. 
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12. UNiI-TON bearings are designed to meet 
or exceed all AASHTO specifications for load 
(3500 PS! on Fluorogold) coefficient of 
friction (u& = .04) and masonry plates (less 
than 1000 PSI to concrete). 

13. Fluorocarbon has the in-house facilities 
for testing UNI-TON bearings for both 
rotation and coefficierit of friction. A 
maximum bearing size of 600 kips can be 
tested. 

14. The key way lateral resiraining system 
eliminates possible binding and seizing 
which may occur in conventional weided 
duel restraining bar systems under maximum 
design conditions. «, yarn” 

15. The key is teflon-coated and the keyway 
is Stainless steel lined so that the .03-.04 
coefficient of friction is held in the iateral 
load condition. 





ie of Our Most important 


To recap—sor 
and valuable features for you are: 





a. Low friction keyway lateraliy restraining 
system speeds field setting of bearings, iess 
time and lower cosi needed fer installation. 


b. Base plate and cylinder machined from 
one piece of steel: this yieids a higher quality 
and structuraliy Stronger base assembly. 


c. Fluorocarbon Co. has been in the 
reinforced teflon slide bearing business for 
twenty years. This means experience and 


integrity for you and your bearing needs. 


The above facts and figures are only a 
few of the many reasons and ways 
Fluorocarbon UNi-TON Bearing Systems 
can heip you with your “‘pot’’ bearing 
requirements. ’ 
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E Nim-EOM F 
Laiterally-Resiricted UNI-TON § 
4 % 
if 
3 

3 ‘ 
4 F 
2 Top Plate 3 
; with Mirror Finish gp Jy aor ea! O-Ring Seal g 
i Stainless Facing (Brass) = 
ssa / : 
4 vy, ; : 
i AS \ \ ‘ \ \ y OQ = 
: | AN Sa ON eee ra | q 
4 Xylan Coated C1018 : Se a \ = | 3 
“4 Cold Drawn Key f é J as go | = 
4 VA Z Z pet a: en 
4 2 BS 
4 Piston with 15% Base Plate 3 
: i ; Glass-Filled Fluorogold Neoprene Cylinder E: 
4 and Press-Fit Key (1 Piece) 3 
3 ra 
“ esas - DGS DAO Raper trie Stet ER IE et patina ON. = 8 x: is 

4 Vert. Lat. Wt./Ea. a 
3 Bearing Type Ld(K) Ld(K) (Lbs) 1 2 3 4 5 6 7™ 28 959-1, 40 Lait leer cee : 
3 UBLR-50(2) 50 S\ 28. 6\4"' B34"! Soto! 61" Cpe gawd 213467 Toe 42167" ALO 38" 4" +! 69" > 

a UBLR-75(2 25 BIS ST ee Oh OUR TI IS 75". Os Oe BIO ter a ee | ee OSL : 
a UBLR-100(2) 100 Oe 49. Bir" 10% w” 6.90" BY" 77" 75" 3" Qo" 6216" 20" 33" en 4att 69" ie 
UBLR-125(2) FOG PSN 5an OMe Ae". 7:62" 9%" 78" 75 Bie 2 7" BO esa | Seas 3 
UBLR-150(2) 150 15: 72, 10%! 11%" M8. S540) BB" 75!) 336% 2" ore ae ec 
UBLR-200(2) 200 20: 94.11%" 13" 9.50 1434" 88" 675 3516? 2" (R27 ae eos oi be 
UBLR-250(2) S50 02579 AAG M2114 OSU Toe ob" 75" 3th Be Onis 27 Rea yh eee eee ee i 
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esign Notes and Options 


The tabulated data is based on the following assumptions, ail of which may be varied within 
the limits given. A change in any assumption could affect the sizes tabulated. Our engineering 
department in Pine Brook can assist you if any change in the basic data is required. 
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Vertical Load: 

Tne tabulated data covers the design load range in increments as follows: from 50 to 150 
kips in 25 kip increments: from 150 to 500 kips in 50 kip increments and from 500 to 2000 kips 
in 100 kip increments and from 2000K to 2O00K in 200K increments. 


Lateral Load: 

The lateral load design capacity is 10% of the vertical load as shown in the tabulated data. 
This load may be increased. to 15% to meet specific design requirements. If higher lateral loads 
are required, alternate designs must be utilized. 


Rotation: 
The rotation capacity for the tabulated bearings is 86° (.015 Rad). Rotation up to 2 degrees 
= 10% is acceptable. 


Movement: 

The movement for the tabulated Free-to-Move and Laterally-Restricted UNI-TON is +1” 
(one inch). Greater movements can be accommodated with corresponding increases in top 
plate length and/or width and thickness. 


Weight: 


Tne weight tabulated is the weight of the UNI-TON N bearing itself, exclusive of any studs or 
masonry plates. 


Top & Base Plate Sizes: 


The sizes tabulated are based on welded or studded attachment. Bolted attachment will 
require additional engineering. Consult Pine Brook Engineering Dept. 


VMiasonry Plates: 

The sizes indicated will reduce the pressure from the bottom bearing plate of the bearings to 
1000 psi. UNI-TON bearings are designed with a maximum reactive pressure out the top or 
base of 2250 psi. All the masonry piates indicated are assumed to be A588 steel. See typical 
installation suggestions, page 8. 


Installation: 


For suggested details see page 8. The bearing top or base plate must be grouted or 
shimmed so that the entire area is supported. Localized bending is not acceptable. The bearing 
seat or bearing itself shall be levelled with transit sightings to at least (3) corners. The accuracy 
of leveiness is extremely important. If the top plate and base plate are not parallel, the angle 
between them is, in effect, reducing the allowable rotational capability of the bearing. 








, Installation Details 


stair ea A I IN Ge HORT IIIS C8 RS ES BRN 3 Mere NE ar 











; Concrete to Concrete 
dl For concrete to concrete applications a reducer 








= plate is required. This plate reduces the load to 
F 1 KSI or less. The masonry plate can be supplied 
4 with a variety of attaching means. 
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For steei to concrete applications, a reducer plate 
is required at the buttom of the bearing to reduce 
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Tests to determine coefficient of friction, establish wear data, cold flow characteristics, and 
bearing performance can be conducted at vertical loads up to 6COK kips, slide travel to 6’, 
slide speeds up to 1 ft. per minute. Interface and bearing temperatures frcem ambient to 
250°F. are availabie. Horizontal forces to 110 kips can be generated. 


Friction tesis Suomeged in pelea up to a vertical load of 90 kips can be conducted. 
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Vertical pressure and compression tests up to 600K kips can be run. : 
Special applications up to 2° can a achieved. 
Specimen conditioning and thermal cycle tests can be conducted in a temperature range from 
ao 16 3007 F. : 

- Temperatures can be monitored at 7 points simultaneously during any test. 
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General: 


Furnish and install UNI-TON bearings (or an 
approved equa! [See Section F]) as complete 
factory-produced assembiies manufactured 
by Tne Filuorocarbon Company, 337 Change 
Bridge Rd.. Pine Brook, N.J. 07058. These 
bearings shall be eitner fixed rotational units 
or be expansion rotational units having 
Sliding surfaces of Fluorogold (15) against 
Stainless steel. They shai! provide for rotation 
In all cirections and for sliding in directions 
as indicated on the contract plans. The 
bearings shall include all directly connected 
or weided ancnorage hardware. Aili bearings 
Snail be suppiied from ihe one supplier 
apove. Any changes in plar size and/or 
height due to an ‘or equal’ design, shall be 
Submitted to the Bureau of Bridge Design 
within 30 days afier the contract has been 
awarded. 


Niaterials: 


1. Inthe expansion bearings, the 
polytetrafluoroethylene (TFE) sheet used 
as a mating surface for the stainless sheet 
shall be Fluorogoid (15). 15% glass-fibre 
filied TFE sneet. resulting from skiving 
billets formed under hydraulic pressure 
and heat. The resin shall conform to the 
latest requirements of ASTM D 1457. 


2. Stainiess steel mating surfaces shall be 
14 ga. (min.) ASTM A240 type 304 sheets 
with @ maximum Surface roughness of 
20 Rms. 


. Structural steel for all major bearing 
components shall be carbon steel 
conforming to ASTM A588 unless noted 
otherwise on the contract drawings. 


4. Neoprene shall conform to AASHTO 
Gurometer 50. A 1/64” thick unfilled 
polytetrafluoroethylene shim shall be 
placed on either side of the Neoprene 
inside the bearing. 


5. Protective finish shall be as specified on 
the contract drawings. 


6. Anchor studs, if required, shall be Nelson 
type H4 or an approved equal. 
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Standard UNI-TON Bearing Specifications 


7. Epoxy adhesives, when used, must be 
compatible with the materials to be 
bonded together and must also be 
Suitable for the environmental conditions. 
Epoxy adhesive shall be tested by the 
manufacturers so that strength 
requirements are insured. 


Design: 


Expansion as well as fixed rotational 
bearings shall be designed for a minimum 
total rotation of 0.015 radians. Thisis 
accomplished by the proper thickness 
Neoprene. 


The rotation shall be considered the sum of 
live load rotation, changes in camber during 
construction, and misalignment of the 
bearing seats due to construction 
tolerances. The design shall include 
compensating provision for grade, if 
required, e.g., beveled sole plates. 


The TFE sliding surface shall have the 
following thickness: 


1. Fluorogold (15)—3/64". 
The coefficient of friction used for design 
shail be as follows: 

Aver. Pressure on TFE Design Coefficient 


3500 psi .04 





Fabrication: 


The bearings shail be manufactured with all 
attachment features, to the dimensions, as 
detailed on the coniract pians. The TFE 
sliding surface must be bonded to the piston 
under factory controlied conditions using 
heat and pressure for the time required to set 
the epoxy adhesive used. It shall be free 
from bubbles and burnished to an absolutely 
smooth finish. 


The stainless steel mating surface for the 
expansion bearings shall be heliarc stitch- 
welded around its perimeter to the back-up 
plate. 
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Each bearing shail be assembled at the 
plant, shall be marked for permanent 
identification and traceability utilizing 
weather-resistant tags. They shall be 
deiivered to the site of construction as a 
compiete unit. The bearings shail be neld 
together with removable restraints so that 
the sliding surfaces are nct damaged. They 
Shall have centerlines méer-ec on poth top 
and base piates for alignment in the field. 
The bearings shail be shipped in moisture- 
nroof and dust-proof covers. 


: e,cyinder of all pot bearings shai 
be fabricated from one piece. All internal and 
external bearing surfaces are to be fully 
machined to insure maximum bearing 
performance as well as aesthetic 
requirements. 


Ali lateraliy-restrained bearings shall have 
seif-aligning capabilities for ease of fieid 
installation as well as to prevent possible 
binding of the restraint system, thereby, 
eliminating possible failures. 


The sliding area of the restraint system shall 
be teflon-coated on ge Surface sliding 
against a stainless mating surface during 
times of jateral reactions to maintain low 
frictional development at ail times. 
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installation: 


The bearings shail be placed between dry, 
clean abutting surfaces. which shail be free 
from all dirt, oil. grease or other foreign 
substances. The dearings shall be placed in 
accordance with the recommendations of 
the manufacturer. contract drawings anc as 
directed by the Engineer. 
Welding, as ameans of aitacnmeni, shall be 
done !in acontroiied manner using muitiple 
passes or stitch welding techniques to 
contro} the neat build-up which might 
adversely affect the bearing. 
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Shop Drawings, MNiiil 
Certificates, Test Reporis 
“Or Equal” Designs and 
U.S. Manufacture: 


The Contractor shall furnish shop drawings 
detailing the structural features of each 
bearing to be approved by the Engineer srior 
to fabrication. 


The Contractor shail furnish material 
certificates of the stee!, TFE and Neoorene. 


A representative sample bearing of at least 
100 kip capacity and Jess tnan 400 kip 
capacity shall be tested and a documented 
report furnished giving proof load and 
friction results by the bearing manufacturer. 


Alternate, ‘or equal,’ designs will be 
entertained by the Engineer only if received 
at least 10 days !n advance of the award of 
contract. They must de fully documented 
submittals as to quality, Substance. and 
function. Approval of this “‘or equal’ design 
will be issued to all prospective contractors 
oidding the job by addendum to the contract 
indicating that this manufacturer has an 
acceptable ‘‘or equal’’ produci. If the 
contract has been awarded, the Engineer 
Cannot review or consider any other product 
on an ‘‘or equal’ basis at this point in time. 
However, if a reduction in the contract price 
can be obtained for the Owner, 
inability of a specified manufacturer to meet 
a delivery schedule arises. the Engineer 
may, at his descretion, review a new design 
or an ‘or equal bearing. 
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The production facility shall be iocated witnin 


the continental limits of the United States. 
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Design and Manufacturing Facility: 
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ta FLUCROCARBON 
i az 


4 


337 Change Bridge Road 
Pine Brook, New Jersey 67058 
(201) 227-2600 


The matter contained herein may not be reproduced in any form without the express and written consent of the Fluorocarbon Company. 


Prices and specifications subject to change without notice. © 1979 The Fluorocarbon Company FC5150. Printed in U.S.A. 
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